A helminth-induced mucosal Th2 response alters nonresponsiveness to oral administration of a soluble antigen.
A fascinating feature of the intestinal mucosal immune system is its ability to guard against invasion by pathogens while avoiding a response to the many potential Ags present in food. The phenomenon of systemic tolerance after oral administration of protein Ags is well documented, but the cellular and molecular basis for the observed nonresponsiveness is not fully understood. To gain insight into the role of the mucosal microenvironment in the induction of orally induced nonresponsiveness, we attempted to induce tolerance to OVA in mice primed for a Th2-biased mucosal immune response by infection with the nematode parasite Heligmosomoides polygyrus. We found that oral tolerance for Th1-type responses to OVA is maintained when OVA is fed during the peak of the mucosal immune response to H. polygyrus. Tolerance for Th2 cytokine responses or a Th2-dependent isotype of IgG is not induced in this Th2-biased mucosal environment. Treatment of infected mice with rIL-12 to reverse the Th2 polarity of the parasite-specific immune response restores tolerance of both Th1 and Th2 responses to OVA. We conclude that the polarized Th2 response induced by this enteric infection plays a central role in determining whether or not systemic tolerance is induced. Our results imply that attempts to use oral administration of Ag to suppress systemic immune responses will be influenced strongly by the presence of mucosal infection.